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DNA MARKER PLACED CLOSELY TO RICE CYTOPLASMIC MALE ST E RI LIT Y- RESTO RING GENE AND 
DISCRIMINATION OF CYTOPLASMIC MALE ST E RI LIT Y- RESTO RI N G GENE BY USE OF THE SAME 



Patent number: 
Publication date: 
Inventor: 
Applicant: 



JP20001 39465 



INAGAKI AKfKO; YOKOZEKI SUKEYOSHI; AKAGI HIROMORI 
MITSUI CHEMICALS INC 



2000-05-23 



Classification: 
- international: 



C12N15/09; C12Q1/68 



- european: 

Application number: JP1 998031 5985 199311 06 
Priority number(s): JP1 998031 5985 1 9981 1 06 



Report a data error here 



Abstract of JP20001 39465 

PROBLEM TO BE SOLVED: To obtain a DNA marker capable of discriminating the gene type of rice cytoplasmic male sterility-restoring gene (RM) at a DNA level, 
improving the efficiency of rice growth, and controlling the purity of seeds by using a primer having a specific base sequence and placed closely to the rice Rf-1 . 
SOLUTION: This DNA marker has a base sequence of formula I and boards at a place of 1 centimorgan (cM) closely to the rice Rf-1. The method for discriminating the 
gene type of the Rf-1 comprises preparing a pair of primers for detecting the DNA marker from a primer having the base sequence of formula II and a primer which is 
faced to the primer and has a continuous 15-40 base length base sequence selected from the 492 to 2371 bases in the base sequence of formula I, and subsequently 
subjecting a pair of the primers to a PCR using rice DNA as a template. When the DNA fragment originated from the DNA marker is amplified, it is judged that the DNA 
marker does not have the Rf-1 . When the DNA is not amplified, it is judged that the DNA marker has the Rf-1 . 
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(54) ebw©^] ^^mmnmn^mimwmmiz^m^^DNA^-^-^xf^n^^ftmmMmii. 

(57) [gft] 

[ mm ] *^««ffitt^®«Bter? ( r f - 

l ) (DT&Bl/ZJgmrf&DNA^-X—zmmLXRf - 

N AIB?lJ£!|tJt t „ fWDN Affi?iJ£f m LTDNA7 
-ij-^&^hVKhW^W^^. DNAV-# 

R f — 1 fcW-T-S. 38£tf>»fis?ffi£iiK!lU MM 

CSS* ] D N A f - 1 ^jfie^M^'liSiJT- 



!(2) 000-139465 (P2 0 0 0-chZ6 5 



fcWU 4 ^COM«tttt^miMl«fifE^ (Rf-1) 

cojfi^ i -fey^e^'y ( c m ) ^fiM(cffiS-ri) D N 

AV-#-„ 

co?£fg l -fey-f-^/ioyy (d) co&Bt^Srf S d n 
a-?— . 

IE^J## 1 C04 9 2##>£> 2 3 7 1 #«t 

mmz^&yyj ~?-kfre>%& . m*h 1 tie* 

COD N AV-#-£*fcffi-t£7t#>C7) 1 «C0T9 -r v— . 
[If *>S4 J 1 i«77-f v-co^iBM*^*^ 

■!M»#3i:i»!»^4T«Sn**tWafcrftai« 
il 3 tiatto i m<oy°? 

V-T$>oT. IE^C0ia^J#^2C01#2&»£>4 9 o# 
X OffftSmSjiMLit 1 5*^4 OJg^coJI^co 

tOD NAv-^-Sr«aj-r 5 1 fflcor5-f v 

o 

[ If *3S 6 ] 1 fflcor 5 -f v-coig*IB?'ja*W'J#¥ 

<gC0 1 ffl«75>( V-SfflH-Cf^DNAtaSi: L 
tPCR^\ DNAV-^-t=**-rSDNAi)f^- 

36 t «(iS*ifc«^fc:{iR f - 1 fcftfcfcv^ipfligU D 
N A^-^-tCi*-r-i. D N AWifrWMM%tl%:^%r& 
IzltR f - 1 &frok Wfett , Rf-1 (DMfc^mco 

men l fflcor 9 -f v-Srfflv -f D N A & MS k L 

TPCR&ffK D N A V-*-ti*t-S D N Afffi^ 

4**BSfut«^t;«R f - l ££r?fc¥'lJgU dna 
D N A»^3WSWR«*uSrv^«^fc:« 
Rf-1 ftJWt^V^JRBeri, Rf-1 cOitfirPSO 

[ if *js 9 ] ie?«6oiB^j## 7 ximvm^ s tss 

$*U>*&*K?iJ£*U ^f^Rf -lcOjfi$3cMcO 

[ m#h i o ] ffi?ij^ois?ij#^- 7 i i 5 # a com 
sutefofrvv&a 2«co7' , ^-f-7-*^^i>fi«Ji9t 

IBtiScO D NA?-*- Sr^ft-T £ fzbbcO 1 »77-(v 



[ 11*11 in r 5 v-^is* mn&Bmtt 9 1 
1 oT'mzn&mzmmk-f&m&m izmm 

COD N A-7— # — £ ^ffi-f htdhCD 1 fflcOT^ -Y V— . 

[ it*>s 12] 77^ -r-fDaaHSfowewaoEfli 

#-^7coi«*£>l 1 51£iWg-^7coi 16#tf>£> 
6 1 5* J: "5, -C-^iiffiS^atftl-SaBISL^l 5*» 
£> 4 0 tmcDM S cof&Xffi?i]Tfl £ ixS £ £#18 i: f 
£lf*JB9 tefBttOD N AV-^-^Jjifl-tftcT, i 

[ itsRJi 13] r 7 -i -7-coummummmconin 

tf8£01fi^l 1 5#hlB?iJ#-Sf8<7)l 1 6#*»S> 
6 1 0#i 0. •f-fL-mffiSfcatfn&aBRtJtl 5j&» 

4 0Jfi»<?>gs<oigaaB?ijT*sti4 >r t *mm.k-t 

£lf*lf!9 KfBtBcOD N AV-#-£ttffi-r4fc«>tf> 1 

[ If *JI 1 4 ] |f*Jf 10H M*If 1 3 cOfSJix^ 1 
Jftlflttco 1 fflcoT^-f v-Srffllvt-'f *^A>ttai L£ 
DNAJ»StLtPCR £fif V ^ , ||*II 9 fcfS»C0D 

Rf-i *j*fe*v»t wset, wif^ii^v^wiR 

f - 1 Jfot f Jj&^-i , Rf-1 cO«fe^S!c«itff 

c tmm i 5 ] BB?ii^coia?ij#-^ 1 1 a x vsmsw 
1 2 -ess ti-g-isaia^iru -y *or f - 1 <o»fi» 

5 c MiOffilfclitl. D N A7-*-. 
[ mVX 1 6 ] BE?iJ«c7)IB?iJ#-^ Iltf0264#ac7) 
^«X«SH^McoiaM#^- 1 2 co 2 6 4#Bcoffl6*jK 
^5V^(C|*|W^5 2ScDT^7-*^&&|f*JH 

1 5tfE«cODNA-7-X?-Sr^t±)-r§^i6coifflcor 

c it*jf 17] y? -i ^-commmmmmconm 

1 1 CO 1 t264St ffi^ia<Offi?J## 1 1 CO 

2 6 5#*»^ 5 7 6#i 0 . ^-tL^tLffStSJm^il 
«Ufcl5 *^4 OiggcOM^Sffi^J-e^ft-Si t 
^Hct Slf*IB 1 6 KIBtgcO 1 fflcOT^ A 7-„ 

[ if *js is] ^-com.muwmmmm 

##1 2c0 1#*^2 6 4#i:ffi?«C0E?fJ#^-l 2co 
2 6 5#j&»£> 5 7 6#J; 0 , ^it-PfieKtcSffiiSa 
gSUfcl 5*^4 0iS»co^ScoS*ie^(r^Sa-l.£ 

k zwm k -thmcK 1 6 tia«co 1 «cor 9 4 

[ If *II 19] 75^ V-cOiSSia^J^'ffi^J^cOlB^iJ 
##1 3fcKW»f-l 4T«S*i**t*»«i:'r4Bi* 
III 6{clB^c01fflcor7^V-„ 

[ If *H 2 0 ] If * If 1 6 *» & If *H 1 9 COM^X* 1 1 
iltfBtfecO 1 *Ic07^ -f v-^fflv^T-f Lfc 
DNA|»StUPCR ^flV ^ , W*If 1 5 IZimcO 
DNA7-*-fcA*t *DNABfJt*i|Mit, 
tl^DNAirfr*^«P*H i n d I I I -CflUfSiXJfc 
*^t«R f - 1 ^^^fcWJgl. flJK3<l*VV« 
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[ m&m 2 1 ] mzm 1 . » *if 9 xmmm 1 5 1 

wiiu k^m^ie^*-^ 1 5XttE5ij«#i evm 
■zti&mmimz^L, r f - 1 c M^eitg 

[ it*ii 2 2 ] mtmcomm^- i5coio6#i« 
[ftsE 23] 7-7^f v-«s*sM^ie?««ie^j 

«#1 5<01#:6>£> 1 0 6#fcffi^lJ#^-l 5C01 0 7# 

5*^4 oum<r>^cr,i^mm^^-ttmim.2 1 (C 

ISttW D N A-?- A - Sr^m-T & iZ#><7) 1 ffl V 

o 

m&m 24] 75^ -?-«JM»B?ij^ie?«^@e?ij 

#-^-1 6<7)1#t!>>£> 1 0 6#hie?iJ#-^-l 6C91 0 7# 
K4 2 1#J:^ ^mffSWMJfti&aitL*: 1 

5*^4 oum<n^<r)i&mm^^&mim.2 1 1 

IB8»DNA-7-^-^a}tl l ^li«r7'f-7 
[ 2 5] 77^ v-cr)Jg*SS^J*WmcOiH^J 

#-^-1 7bmm^~i 8T*s*^^r«fc-n»it*ii2 

2 — 24 fclB»« 1 m.<Dy°7-l V— . 
[ I f 2 6 ] If *JM 2 2H |» 2 5 cOMft^ 1 

DNA^MifcUPCRH!l\ lfiRll2 l^lBiic^ 
DNAV-#-fcIEi):*^^NAWt£iSi|aU «i|B$ 
D N AKrJWP villi VWBiZtLteZfeMiR f 
- 1 £f§oi«t U DNAWf^-Wllf^tL'SrV^^ 
tiR f - 1 Srfirojt^v^WSt-S , Rf-1 witter 

[0001] 

[^BjojR-r^ew^a 1 ] *f&m. -r*, wfcvw^ 
;w yu >y H9-f tm^^m. \za wim^mm 4 
wp9S!i*st=Ri L- . mzm l < mmmmizmm § 

tl-g. D N AV— tf-fcMfS . 
[0002] 

[f»«] Msa««tt^m (cms) mmw 

fMfc&ft;: 4-?"t iE?8*?H»3&tfeST $ =3: < £ 6 3S*T 



4 *^E8^f^*^awtWB*fif-p. c M 
4*;vf y F«^<7jiSii±St*M^S*a s T# 

«M&«attt^»nH»t&f(4^N-f yu-y Hit 

&T*«9«i0S£«raBfc L, Wfc, ->vf :/»J -y K5>fX^\ 
4 7"'J >y H n-ycOft^N'f 7"L> -y HffisfijfcUSSTf 

S. ^T, CMSfl;H^fc*ft£[S«3it£«frtt 

®?m®GLM.fc z F nmm±m>x nw&mmttWf $> 
[ o o o 3 w mz&^tm. wtmizmmuzmiL 
t . m b mmmco^mmz £->xcmstf±t&zbtf 

jm^tLX^z. mz, -{yf^l^l^SChi 

nsurahBoro II ti/'-v^ fifflL^lSMlLtc. 

- 1 kW£tiX\->&. *4 7 V -y YUX^mmteMf 

zumbLx, ±m<o cm s t jfflfla«att^ni«afe 

T^-f^'J -y H9-f^*^di«^m-4. 

[0004] iMtEta^Ki: LxizmMnmm-^mm 
mm?$:ii~f&m&<&mb%&. ^mmmm^ 
^mmmittcv^mzmm-r&teMzi*^ t-r, 
nmb-t^mmircmsx'hmm'm^mmb^. 

l, -ecoffiif^co nmm^m^m^mm-h sm^h -> 
^c. ettmaae^fc^sfcTOMLT^fc. l*> 

<o t i 6 » ^ <nm&fffi&m®a3i.&?e>ffl& ■ mm 

[0005] ki*-Cs *3«WtrSdiMW«IMPf«lil 
ffiafE^ 1 14 B TM« C M s & mas -a-* i> COT'. * 

- 1 bmmLX^-t, JW, ««i8tt^«:tll«afe 
^tWoJi^raSKrPSttRf- IT. -Sr. .WJSWtS 
ffi^tEMBW^frWfc^V^wafif^ttrf - 1 

«®fETSr»o-f »5^Mi4R f-l/Rf-1 
£ir*i^$rVW*<0jtfirPS!l4rf- 
l/rf-l«5^tt*tS, itl^WN-f 7'U >y H (F 
1 ) cTjjtfe^MtiR f - 1 /r f - 1 «^nITS§ 
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[00 063 56*. d n AmmmcoMM%mmz£ ~> 
x , d n a uK;ux-mmm^£ td± a wjEWtwaw- 

&. £ODNAV-;&-l±BWfcT*3t^fc3S«LT 

«t**5 cm (-fey^;^>) OTT-$>-g»Wai; L 
<. S^t, TWftJ:9Sf)sWfc^-*fcftfc»ilcMJ3lrt 

T&£<rt# s s!£ u%„ 

[00 07] -f ^tCfc^Tiiffi^RF L Pmmtfitfc 
ZtlXiS K> . *»^ft*SRf - 1 jWffi*L"C^ 
6HS1 0Mftti.^it»RFLP7-^-*SV7 7 - $ 

f - 1 co&®fctiLW&ZM&WbfrX'l±%:fr~7t:. £ £> 
£ s RFLPv-^-Sfflv^tll IBfl&riifFC 
^'JSr^a £ tttfflKT**-? fc. Zntztb^ PCRSrffl 
V ^T^ijffi-T & Cl t T&^nT^^- D -OBHI^'fi* 

tu -e^lSJR. R f — l kjfiSN-SDNABrW-^aiS 

tU i^DNAI^MPCRCi-oTWg 
^SSf^BIKIStUfc (WO 6-016162). 
La»L2n&*£>s i^DNAV-jfr-fiRf-lSrSrO* 

to. gtt^^ecoae^s (Rf-i/Rf-i) fc^-r 
owite^M (Rf-i/rf-i) tmit tmsr- 
m/tca-oti. ztiizMLx. Rf -l timi-su 

SCRf-l/Rf-l) fc^T-ncOjtffffa ( R f — 

i/rf-i ) twmt&mitm&k^'ot: («nwo 

9-313187) . L^t^^. >rc7)-7^^Dtf-r 
h-?-^-&M^t^Rf - 10*^£¥'MT'£3r 

[0 0 08] Rf-ltDNA7-*-i;« 

nmz&m$-& d nav-^-^i^s -r t i~ <t 
o . -*mmtco£t&vmizitMLx$m<7)mm\m 
mmzfa±$-&& £ fc *s-r-# & . 

[0009] 

[ ^eji^Mk t ± 5 fc -r-s mm ] ^smh^ibbki , d n 

AV-^-iJSVitlffi. ^MSCRf - 1 «*is 

[0010] *%BJ{±, A *cdr f - 1 eojaflStrffi**- 
!> D n A-?—%— t *tit?*MWc?&1z&><7y7°7 -f 
£«&U -lix^cODNAV-^-SflffltTRf -1 



m-h^mtimth it* sw t-rs . 

[0011] 

[BWI*IKfc-r*fc«>«)#S3 ^SMBt&fcL Rf-1 

«iStoRFLP-7-^-fc*aL, £h6atHE££i& 
mLLtz. mfeUzimnimjtizmtLtzyyj-?- 

Srffiwc. Rf-l*$&8Mbc\<7)M&r?Zfttz%^ 

mftZPCRizz.^xmmLtz, ttiwwamfrbm 
mztuz d n Am* (DimmmzteMMttttmtfM.iii 

N ABfft-OJSaaffiWJOffla^fOffl LX Ztl^cr)D N AtBf 
#£»S!lL-5 4.rt£jiSiiU SSWD NA7 — ti — Sr 

[00 12] *?gBfl#^«. IH»Lfc«Rtf)D 

NAV-^-^W^Rf-lKJ^t, ^(50M 
fiWa^TS D N AV-^-fciRrSLfc. BPBSStufcD 
NA7-^- £PCRj£fclJ:-3-C«fiU DNA7-* 
-CDMm<D3im t> L< iiD NA^-tf-cofMRggBitfcJ; 
S-WllT^^-Vfcr.fcoT, Rf-1 ow-r-g-fttt^ 
sl ^ft*^i, ^T-aao3a«o®«^®^itsijT- 

# . ZiUzi. ~oXA *OR f - 1 <75**S£i¥jNHa*o3&© 

[0013] -rtrfc^s *fSBHttiaT<Otfc 

[ 1 ] KaBtaEaf*? 1 T"|5l£ixaffi»E?iJ£* 

mi-kWE/l'tfy ( cM) CDftBfcr^StrSDNAV 

[ 2 ] mmwm&}2?&zti&i&&ms:if 
Ls *o««matt^«iiiaM&F ( r f - 1 > osa 

m-fey^;M7> ( cM) tfDffiafcJKg*t-SDNAV 

— . 

[ 3 ] 3 -e^$iiSig»E^J*^rr 

S77-f7-i:. ClixtSV4CI*I*»V^o7°5^V— T 
*>^T, E5d#^l<04 9 2#*»ia2 3 7 lSiOffiB 

tatrns a«Lfci5K4o co^sis^o 

*#f-S7"5-f V^t3&»A,^S, JJB C 1 ] iZ^McOD 

[ 4 ] i a«r?>f v-<attfl6i»i**iwifw)iaw 

#3fci»l»f-4t?«S*i***W«i:^*JJE [3] 

[ 5 ] SB^«»ia?iJ#^- 6 «0ig*S?rJ tt-t h 75 ^ 
v— t. Zilb. ZtikKWzfafr^fooy^j^—T 

h-?x. mmeM9m^2<n i #H4 9 o#j; 

Jf*lt575^7-i:H«, ±E [2] «a»cO 
DNA7- ^— SttliJ-rSJtfecOlffl^r^-f V— . 
[ 6 ] 1 *fl«7°9 >f V-CD«SlE^J*TO#-f - 5 t E 
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W##6t»3ft49f*fHSfc"*-4-fcJE C5] fctEttco 

[ 7 ] jje c 3 ] xii±ia [ 4 ] cmn.fr i R&sen 

m>ffic07°^V-£fflVvt^*cODNA£$§Mi: LT 

JJMRS*ufe«^W4Rf-l*J*t5flrV»tflSL, DN 
A-?-A-c**tSDNA SrJWJWB S ft* v^fr£C 

iiRf-i &«ot^jg-r^> s r f - i <vm&rm<r>m 

[ 8 ] ±IS [ 5 ] X«±fB [ 6 ] cr>®ixfr 1 If^fEtt 

PCR^fW DNAV-#-fc£3fc-r6DNA»f#-:&* 
tiifg§n^^^{4Rf -1 2rJ#o£WgU DNA7 
SDNA BrJi § ti& v « R 
f - 1 £ J*fc2ri< > t iMsrr S s R f — 1 oas^s^n 
MM. 

[ 9 ] lE?ij«coffi?fJ#^ 7 XJiffiMS-f - 8 § tit 

iummm^L. -f^Rf-i co;£fg3 c Mcofist 

iffSDNA?-*-. 

[10] iB?H*<0ffi?!l#f - 7 CO 1 1 5 # @ (OSlXli 
lS?iMcoWli-^8coi 1 5HS«iS«2r^-C'5V^: 
fflj&Hv£-3 2«<07"5-f V-jJpfefcSiiE [ 9 ] £fB* 
COD N fc&tfj't £> Jt#>C0 1 fflc07°7 W -7-. 

[in t =y <i ~?-cr>i&mmwmm^ 9 1 nwrn 
#1 ox'mzti&m&<mit-t&±si [9] tteaoD 

N A-7-^-2r^tii-f--l»^0 1 ffl.<D7yA V— . 

[12] -r v-cos*ie?ij^ia?ij*oiBM## 7 

OlfKl 1 5#hIBW*-^7c01 1 6 6 1 5 

ig*o«§ co*g»ie?!iTfi$ ith z. t z&mt -r-s.±ia 

[9] {ClBSJiCOD NAV-j$-*ttffi-f-*fc#>«0 1 |teD 
7*94 V— . 

[13] a s 

CO 1 1 5*fc@2?lJ#-^8c01 1 6#*^6 1 0 

i&mco&izcommmmx'mzti&z. t zwmt^&±M 

[9] ^IBm^DNAV-^-Sr^ai^S^i6<7)lffi<7) 
7°5-f V— . 

[14] JJE [ 1 0 ] £^±IE [13] cOWl* 1 1 ^ 
(cfEiio 1 1«7 7 W **^tt£B L7t d 

NA^tUPCR^W ±13 [9] fcfEtRcOD 
NAV-#-fc£#$ r *DNAWfr£J|!lHU #1113*1 

fcDN AK^MmKD d e I T«£ti*:*§^i± 
R f — 1 fcttfefcufcTOeU WMZti^^&lziiR 

f - 1 ^^-ph^iis-r^ s r f - 1 rtm&mnmm 
[is] mnm^mm^ 1 1 a ± # aa#s# 1 2 v 

$tZtl&m&GffilttL* A *cOR f - 1 «0jfi#5 c M 
<OfiSt«tSDNA7-*-. 
[16] aB5U*c0ffi?iJ#^ 11^26 4 #gcOf£SX 



iiE?!iaicOf£?iJ#^- 1 2(026 4 #B*5tga££S5/</CS 
HfcrtjMv£3 2mcD7*?-4~?-frl>%:&±.m [15] 
ICfBtScOD N AV-^~2r^aj-rSfei6<7) i fficor^M 

[17] ^-v>mmLmm®mcomm^ 1 

1 CO 1 2 6 4#i:ia^c0ie^J## 1 1 C02 6 5 

15K4 0^«cO*co^*aB?iJT"^SiT.4ii:2:^a 
t-?&±m [16] fcrfBfKcOlfflcOr^-?-. 
[18] 7*5 4 ^-CO^lH^J^lB^Mcoffi^iJ*^- 1 
2 CO 1 2 6 4#hSB^Mco|S? ; iJ#-t 1 2C0 2 6 5 

5 7 6#j: o , -e<i-etLff*t=a!fcr*L4iStt 

1 5**64 01£ScO;K£cOigSKm^£iX&<rfc£=ft 
St-TS±IB [16] KiBtScO 1 ffic07°54 

[19] 7? a -?-nmmw\&wmcvmm^ 1 

3 4x^£ft&*£#iifc-r &±is [ i 

6 ] tciaaco i M.C0774 v-„ 

[2 0] _fcJB [ 1 6 ] *»6±JB [ 1 9] cofBtfx^Hf 
fctE*cO 1 fflc07°54 *j&»fctt{fj UfcD 

NA&|ffitLTPCR^\ ±fB [1 5] fc:fB8£cO 
DNAV-^-^S*-rSDNA®ffr£tiffiU. tSifi§ 
*UfcDNA"ffifraWJRB8*H indlll TWmZtltz 
i§-&te:«:R f - 1 fcJfrjfcfc^fcWjeU WmZiift^M 
f - 1 fcfiro t , R f - 1 CDMix? 

[21] ±IB [ 1 ] , JJE [ 9 ] XJ4±IB [ 1 5 ] (C 

iBtacoD nav-*- t ^-cor f - 1 *j*^•r«rt] 
tffiitu ie^«coiE?ij#-^ 1 5X{±ia?ij#^-i 6t« 

Sm.«aCffi?!l&ir Rf-lH4c McOffiSfcM 
Sf|>DNA-7-*-. 

[22] ffi?lJ*cOffi?lJ#-^ 1 5 CO 1 0 6 # g COISSX 
ttffi?iMcOffi?iJ#-§- 1 6C01 0 6#B<0*Sa6*«^TS 
^C(nj3&H^a 2«C07°7^V-*^^rS±IE [2 1] 
tfEt&cOD N A-7-^-*ttit}-f S3t«><0 1 fflcor^-^ 
V— „ 

[23] 77 v-toismfflwtiffl&comm*} 1 

5C01#^6 1 0 6#fcge?iJ##l 5C01 0 7#**64 

2 i#i o s ^tiWiStcJMifti^jiilt^ l 5*>a> 

4 0tg*c0^$cOJg*K?iJ&*t--i»±IB [21] tlESS 
CODN A~?—Jj-*1fc\&thtz#>(0 i fflcor^-i' v-„ 
[24] 7*9 4 -?-cOlg»@a?[J^IB5iJ*cOl2^J#-f - 1 
6C01#^6 1 0 6#tia?lJ#-^l 6C01 0 7#**A4 
2 l#i "3 . ^WffiKfc»f*i*itRU/£ l 5s&»6 
4 OS*coj|$coJg«ge?iJ£*-f -SifE [21] fcrlSK 
CODN AV— tf-Srt&Hi-rSfcifccO 1 fflc07°5-f V— . 

[25] 7? a ^-<vimwwwm<7)wm^ 1 

7 fcR0J##l 8X*-g.*&#jlt-rS±IB [22]- 
[24] ^IBfjcO 1 »c07°5 A 

[26] ±IE [ 2 2 ] #>6±iE [25] coMiX* 1 1 If 

tiBtgco i fficor^w v-srmv^T-f *a>£>fi&aiU£D 



! ( 6 ) 000-139465 (P2000 -dffiffi 



NAtlffikUPCRtffK JJEC2 1] {=KttW 
DNAV-#-fc|^r*DNAKfi-fci|MIU 
tL/tD N A|StA-^P v u I I -e-SJlSf ^tltz^^Zlt R f 

liRf-1 £»o£^ut W&T4 > Rf-1 <7)jffe^ 
S<oaH8JtJ itA'R f - l <a##K)«8ttf8c. 

[0014] 

mwnmmmm] *9tmx-wo a *<dr f - i *>d 

N Aie?IJT25 0 s -f ^-SW^D N Alfi?lJ<^#4 & ppC 
SifctcJ; 0 |SH£«fc:R f-lC9rf-l WlfiflJ 
tWW-iWc J: o T . Rf-1 ^**£¥<J3iJT'£ § i <50 

[0 0 15] *^iODNA?«-*-li, Rf-1 b 1 

c m^v^l5 c Mcrtm&mm^z&sth i><n*m-f. 

~tlt>cr>DNA~?-%-k Rf-1 bCO&Wmmiftffi 

izi^xwrnmsmmz lxh o . im^mmmm 

5 c M<0^Cli 1 . 3cM, 3 c MtfO^tti 0 . 
32cM, 1 c M<0^|lfi 0 . 18c MeOgSJfSt&ga* 
iStilZ. *^BJ§cODNAV-^-{±Rf - 1 

^0. 82CM4HL6. 3cM<3E»CffiBU W« 

-#-ttlWJ:*3Mcf Offl-f 4 £ 1 ifiX'% 4 . 

[00 16] *%B^co-f *<0Rf - KODNA7- 

7. h?ijs#8 s is?ij##i is kw»912. @b?'J# 
-§-15. i&wsmmm eizwrnmrntm^-th 

DNAWf £>ix4. 

[0 0 17] #SS^dnav-#-<oi*u K 

ie^ij#-t2. km#*7. @e?ij#-f-8. mtmm m 
xvm&m^- i2tii Rf-i £Bw,-ca£<otHifcti 
silt^4. «oTs ift.tRf-i»MW^M*-r^ 

mm tntkt&mmztmLx m^mmmmm i>z m 

±%-&&c\btfX'%&. 
[0 0 18] mz. A ^COR f — 1 COD NA7 — ij — CO 

-f-I.RFLP-7-^-coti*ffi?iJSr^t-^ 0 8tf£b>fc 
iSMB^J RFLP7-*-^PCRtJ:oT«i 

-tht&xryrj* -z—t^ffcth* MU75-f?- 
fcfflw Rf-l t»o-f*titLtflrfc'SrvW*36»6 
ttajLfcDNA£i§Mi:l/TPCR£frV\ -ffL^co 
4 *«0RF L P V-^-fcMJE-T-S D N KWn*WBft 

4„ mz. mmzivfcDixAmfr<n&aBgffl*#3£t 



4. <BaHBMt4iWRS*utDNABr>T-&mSf» *4Vi 

4. 

[0019] MxfcT. 1B?iJ#-§ 1 £^jcTR f - 1 £Kro 
*A»6if3ftfcD N ABfJtt s IB^iJ*^ 2 t^-TR 
f - 1 fcjfcfcfcvW *3b»fe««B*WiDNABfM-<0ttflE 

t Sfiffl t , Rf-ltrf-1 ODJiemft IMW- 
4*T\ Rf-1 £^-?-f JWrSrV W *£i*3W-S 
Jjmz^XWftth. DNAV-#-OiSS<0ffl«<0 
WSfcrJ: 0 , tlTOa ) isit/b ) <0 2 ifet'it 
fe^Sr»8!W-4 - fc 4 . 
[0020] a ) jBB2£tf>B&£*iJJ#*-S 
Wil-f" 4 D N A?-* — tfOHT"^ 1 mm<7)*&\ Wfotl 

«•„ pcRfc:«t-9Tiit6*as!i-f&it* t "c*s. -r 

S^^fcPCRTffl^T^ V-<7>3' 

cOlSa^-irf^ i^DN A7-*-|J P C RlzX ~r>X 
tiH$ix^rV\ ;ob#. DNA7- c7)^S* s A(C*f 
~?-mcDi&m*Gb LJt%^tC. DNAv- 
^-WM^GCTLtr? -f -?-ffliJtfDJg*£ A t 
«^-tC> Ifcfts DNA-7-^-co^3£^C^LTr5 
-f t t/t^{3D N AV-^-cOifK 

>fv-t LXl±Zti^^n-t:mtiLX^tlii^tiK 
^CDMZtLXltl 5H40me rgg«;|§<0i,« 
5rfflv>S £ *c, 3S£ tT P C R tz£ tUffiififtt h . 
[002 1 ] mttX-. ia?'J#-§ 1 Testis, D NA7- 
^ -(7) 4 9 1 SOlSSJi C X'fo h ifi . IE?iJ## 2 
<14 D N A --Cli G (.Cgm § tlX V ^ . IB5lJ*-§ 

icommcofr&im't&tMzi&, 4 9ifa«Mc 

*3' (Wi.(±\ 4 7 5#*^4 9 

1 #C0@B?|J Sr*-T 4@B?iJ#-§ 3 T*£:fU> r 9 -f V- ) 

JT. SB^J#-§2<7)4 9 l^wm&teGX'fo&tzih. ZC0 

wim(rt&.m±cb%&. iB?ij*-§2^WMe<) 

fiicL. ^<7)3' S2r4 9 l#B<DCi:f4 (Witf, IB 
M#-^2<7)ffl»ffie9 5 0 8S*>^ 4 9 1 #«K?iJ£*-r 
4ffi?!l#^-5-C*S^4r5'fV-) . dtifclBlM^ 
o T^A^-bm^h^l ; t t. iE*iJ## l «tMii 
S^-T. BB?iJ#-^2<7)^tii|S§ix4^fct^4. Cli 
T". iBM#-§ 1 i±R f - 1 tfto-i ♦fcWHWffS?*- 
4. t-^r*)*>. Rf - l<!0jig?a*itt»!lf 4DNAV 
-^r, IB?iJ#§-2(±R f - 1 SrKFJfSrvW *t 
#Me<Jt#ffit-4 . -t%ht>. rf-l <o«te?S*ai 
J5IJ-T4 D N A-7-^-T"S>4 . 

[0022] 'f *iaffl "3i^t^ U " text? 

" I R8" *»&SiUJLfcDNAfc«ffii: tfc, !B?iJ#-§- 
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DNAWJ^iMISixS. 

[0023]*:, ;£OMDNA7-^-^*R 

f - 1 «^s-jpj3!rr-&^ffito^TSiBB > rs. *f , 
•msL si. «^trs[iHj*«o*>/?>»9>aa5**fijffl'e 
k LXiiZ<nffii:Jj&i>m^&z.kti s ?*. ffi*M<0D 

mmt LTDNAV-^~fc:i*-f SDNABffr*PC 

-f & . Rf-1 (OjtfS^MtcWfie^rD N AT-tf—cO 
&.i>m^tftZi%-&t / ZteR f - 1 &*ttSotfffi 
U rf-1 ««fef ItSIW&D N A 

-o*#flMi3;h.fc*£teJi rf-i £*t(c&okfJ 

5g-r-g»„ mticoDNA^-A-^nrnztiK:®! 

•^•tti, Rf-1 trf-1 "vrn-C* 

skTO^r*. 

[0024] b ) jbscosbl x&tffflmwmcommi 

Mk tT. Wit** E?'J#-¥7<01 1 5##>£> 1 1 9# 
OCTCAG-CSStlSDde iSUWE^JJi. 1H?'J#-^ 
8 Ttt CTCC03 iS^'X* LTl^S to£EM*-f-8 
HDde ITflJWSfuSrV*. fcSV^i, EW#*1 1 «0 
2 6 2#M2 6 7#t^l.AAGCTT|j:H i n 

d 1 1 i^wEW-ca***, zMznm-hmm^ 

1 2C02 6 2#*^2 6 7#TJiAATCTTkig*cO 
Sffe&^t., H i n d I I I -CWflMBrSfuar^. $ 4> 
IB^lJS-f-l 6<7j1 0 6#K1 1 lSTSsSftSP 

v u i i oigsaam?* scagctgii ^js-r & b 

?IJ## 1 5TI4 1 0 6#B<7)ig*^TteBm$iVti3 
"3 , P v u I I Tli-BM^fuSr^,, 
[0025] <I;ft.£>cOfM*<0^*c, W*j&«fefcfciBIBISi 

mmmmnz'&tiZti^ticDnim iznm d n a v- 

tteM75-( V— k LT„ DNA7- t^ti 

&®mwmmmmm&. 3cwci^^-d2 

lOT^'fv-^tibS. 77^ V-cO*£ k LT 
til 5H40me rgg^Wt^SIl-^;}: 

K#K±. Miffs ffifll#^7#tf>l#j&»S> 1 1 5#&J: 
VI 1 6f^A,6 1 5# s E5lJ#-f-8#<01#3t>£> 1 1 

5 ma xx/ 1 1 6t^6i 5#. mmm^ri i<oi# 

^2 64SfcJ:V , 2 6 5#*^5 7 6t, ffi?!##l 



2<7)l#*^2 6 4S*3j;t/'2 6 5#^^>5 7 6#, IS 
1 5 <0 1 1 0 6#i3 <tl>' 1 0 7 #ft>&4 2 

1 #s E?'J#*|- 16(0 1 1 0 6mHi.lf 10 7f 

[0026] PCR^ioTJSl|@t7tDNAV-^— t 

ii*-ri>DNAffifr&sijPiB*-c"3yiaL, zti^mm 

<ry$to&W^hZb\iz£~>x. Rf-HL<lirf- 
1 tfDM*i<0ilfe?Stfc:jftJE-f-4 D NAv-tf 
SDN ABf^-T* S WBW4 . 
[0027] Wi«r N kE*tf#-^ 1 0"C*§ 

U" *»£«iajUtDNA£«Sk Lfc*&fc:«ffl?!l#f- 
7c01#3&>£>3 8 6##>\ "IR8" ^aiiJLfcDN 
A k Lfc«£fc«4ffi?iJ*# 701#*»£>386# 
•C^^tLl. D N A7-^-ti*fS D N AEBrJWiflU 
SilS. *i|g$ft./tDNA»r#£Dde IT-© 

3Lfc*£\ "r?^b^'J" A^ifS^il^DNABfM- 
\±®W£tll 18bpk268bpc02-?coWtkL-T 
^ffi£;?a.S<0fc*fL, "I R8" j&»&iSMBS;hjfcDNA 
Bffrf4WBrSa-f3 8 6b pcoBlfM-i; LTt*iB$;h.4. 
[00 28] DNA7-*-JfflV*Rf- 1(0 

DNA^ttiuti^ wait- S^i^cO^fc Lx\±m. 

»f^i.ffl^l.ItWI . ffl»K<ODNA^ffl^ 
SikfcTSS. »Cfc, «m3*UtDNA£«®fcLT 
DNAV-^-SrPCRffi^i-oTiiiH-rS. Sfe^s 

Jtn§ ^ d n a-?- a- mmmmxnm l , «co 
1 3 tmm^-i 4X'^ti&*v 3% fi/Tti-vzy 

3 5 5bpC0DNABf^ 

mmziiz. zoDNAMXtffflmwmu indin 

mWlzJ; -jT160bpi:195bp ORrtf-fcflJBfSfl. 
Jt«^-«R f - 1 fclfcfcfcUr f-l/rf-1 (Oiie 
¥'Jfe L , « $ tu&fritim&iR f-l/Rf 
- 1 cOSe^MTR f - 1 fcfllS&r* . $ ^ 
H i n d I I I T'»lf*. 355b P tl60bpfej; 
Xfl 9 5 b p(03a^<0W>i-^ffiS^^m, S 
fe?M{±R f-l/rf-1 ^fnt, Rf-1 

mzmm-rt z. t &x-% s d n a v-^-sr*ffitt«o-? 

t V ^ . § h HZ . Rf-1 i^T* (OWWfcft 

iti.DNA-7-*-, la^w^-ifeit/ie^j 

#^-2T^$tLSDNA^-^-fcffi?iJ#^l 5&£lf 
mm^l 6ti§fLSDNA7-*-i;l^« 

,r k iz x ^ x , ^iwwtR f - 1 *^rrs a **w&t 

[0029] 
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So 

ESIJftMl] Rf -l^^f^lfc Us -Y>"r-( 
#S<0 -IR8" d^Sr^^VW^ahLT^ 

£> s Lichtenstein &; Draper ((1985) DNA cloning vo 
1.3 Practical approach, pp. 67-119, IRL Press, Ox 
ford) 0*SS6fc«V\ CTABSWoTDNAiiJffl 

TrMv-hU PCR(:j;TDNA7^-Ci*t 
4DNABffr**(BLfc* PCR(^GeneAmp96 
OOy^fA (ABItt) ^ffiffiLTff^fc. £OE*ffi2 
Ojul WilOng DNA, 0. 2units A 
mpl iTaq (ABIt) , 4nmole d N T 
P , 4 p m o 1 e 7°?>fV- (I#lJ#-^ 19), 4 p 
mole (IB?lJ##20) , lOmM T 

ris-Hcl (pH8. 3), 50mM KC 1 , 
1. 5mM MgCl 2 ^3fll)o PCR^ftll 9 
4°CT 1 OWTODx -f f-v— . 5 5°CT3 OfMBtf) 

u 3 5iM^s«3*fc. rati«fti%rxrn-x 

y/K«L, ii«g§fL7t^*3^4 30bpOTNA 
BffirfcEMKLfc. BJRtfcDNABffrftTA^n— 

?^r*y b (In Vitrogenft) ^ffll^'?XS Hp CRT 

MI Ifc^^n-^y^L. #fe^?n-yoSa 

ffi#|£373S D NAy-^xyf" — (AB I ft) £ 
JBWtifeftUfc. "n^b^U " teXTS "IR8" 
fe»B3^DNABf>i<0«aaWltt. WWiEM* 
^■1ct)1#*^4 1 8#t5it/ r B^J#9-2tfDl#A»fe 1 
##>£>4 1 8#T5SS*U 4 1 8fflcO*£S£^A/C^ 
fc. ^^^^2p D CJ »^S*^S^*K?iJ(i!^-rS>o 

[0 0 3 0] WJ2]»|lt«iL5tDNAV 
-*^igfS^TAI L-PCRffifci^if- 
^n^-^Lfc. SOtWlTSIiaJLfc "rJi/b^lT 
fiitX "IR8" coDNASr^Mfc LT. OTtw^-r^r 

mi,z^x, tai L-pcRtnatLfc. mum 

^PCRIiGe n e Amp 9 6 OOy^f^ ( AB I 
tt) ittfflLTff^fc. RJG»2 0ju 1+dilOn 
g DNA, 0. 5units TAKARA Ex 
Taq (TAKARAft) , 4nmo 1 e d NT P , 
lOpmole T^-fV— , lOmM Tris-H 
CI (pH8. 3), SOmMKCl, 1. 5mM M 
gCl PCR^fii, 9 5°CT'10#IS 

tfDr**— s 5 5°CT"3 0f»7^K 7 2 

•cr 3 ofpmowMRmz i l> 4 o+m ? 

;l/KJK PCR7°7>f7^hUffi?!j#f2 1 t 
K#I## Affi^iJ £ q^T S * U rf 5 9 V* V 

^V^c 0 ^2@B^PCRRjEims 2 0jLel*t 



|±10ng DNA, 0. 5units TAKARA 
Ex Taq (TAKARAft) ,4nmole d NTP , 
lOpmole 7°^-fV— , lOmM Tris-H 
CI ( P H8. 3), 50mM KC 1 , 1. 5mM 

Mgc \ t tfi&&ti&. ztitzmimBngomiui 

£100// I coMWfcX^ffiLti&coi u 1 £«M^L 
Till*.*: o P C R$km& s 9 5 °CT 1 0 f»f 4 * 
— f-v— > 5 5"CT3 0#ia«07-WK 7 2TTC3 0 

23C0DN »J rf 3? ? p £fflv * 

fc. £fefcr. *3IHB«0RJE«fc:l4. 2 0/z l+fcrlil 

Ong DNA, 0. 5units TAKARA E 
x Taq (TAKARAt) , 4nmo 1 e d NT 
P, lOpmole 77^7-, lOmM Tris 
-HC1 (pH8. 3), 50mM KC 1 , 1. 5m 

M MgC ltW-k&tih. ZtiltzmiBBcoKmffil 
u 1 £ 1 0 Om 1 <OJM*T«RLfcfc^)l 1 £«M 
fc LTJlDifc. PCR*tttt. 9 5°CT1 OfWBW 

4 . 5 5t:t3 0#n^7r:wK 7 2°CT" 
3 0SWS^#ftRJC*l^^i:L, 4 0W9)VR 
JCBS . PCR77^7^fc UPlif 2 1 fc ISM 
#-f240DN Affiyrj Sr^tf £ * U rf J? ? K Srffl 
ivfc. »3IHBtf>RJ6»*0. 8%7^n-XtM 
U «lf@§tl^2kbp^ipgDNAir^^^*^ 
HJJRL. TA^n^^ 7 h (In Vitrogenft) £ 

ffl^7°7XSHpCRTMi I Ct^n^y/L 
»^>*Lfc^n-ytfMaHBMfr37 3S DNAy 

-^xyf- (ABitt) tfflv^rsaetfc. "r?>/b 

#U" A*^D-yfcl«W#f 1^)3 9 7##>£2 
3 7 l#t*S*l£DNA7- ^SiVOvfc. — 
*\ " IR8" i*C0x*O-Vfc{iIB?J#-^2c7)3 9 7 
#K2 3 7 4#T*SilSDNAV-^-^4ixT 

We, 

[oo3ij c^nfeffli 3 ] mum i o>r ^p d p« "a v-b 

#U"t5j;tX "I R 8 " ^ttffiL*:DNA£«ShL 

*U^5^U*f-H*r5>fV-i:Ls PCRtiTD 
NA^-Xr-fc*3lW-4BrW-DNAt«MBLfc. PCR 
^GeneAm P 9 6 00yXfA (AB I ft) ^rffiffl 
LTffofc. &XM2 0u l^t-filOng DNA, 
0.2units Am pi iTaq (ABItt), 4 
nmole dNTP , 4 pmo 1 e 7°^-fV— (12 
^|J##2 5 ) , 4 pm o 1 e 7°^^ V- (ffifl|#*§-2 
6), lOmM Tris-Hcl (pH8. 3), 5 
OmM KC1, 1. 5mM M g C 1 2 ifi&&tlZ> . 
PCR^fHi 94W10&H«f^-f^s 5 

5 °CT 3 0 &faWr:^;K 7 2 °CT' 3 0 m^coW^K 
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x/ "i R8" co^ti^tab^mm^tifzDNAm^y 

;^6@JRt> TA?n--y^yb (In Vitrogen 
tt) S:f^7°7X5FpCRTMI ICf77n-^y 
^ Lfc o W6*ufc ? n— >^7)*ggBH#I£ 3 7 3 S D N 

Ay-?x>t- (ab i a> &fflvvr&jeut. "3 

ffl2?lJ£*-r&D.NAV-# — — * H "I R 8 " i 
[00 32] [|gftM4] »SMl^*p n pl "r?S/b 

NAV^^ti^tl) D N Attffit^iiitiL^ 0 PCR 
{±Ge ne Amp 9 6 0 0^fA (ABIft) Srffiffl 
Lffi^c. RJB?K2 0ju 1 tffclil Ong DNA, 
0 . 2 u n i t s Amp 1 iTaq (ABIth) , 4 nm 
ole d NTP , 4pmo 1 e 7°^>fV— (IMS 
f27), 4pmole T^-fV- (IB50#-^2 
8), lOmM Tris-Hcl (pH8. 3), 5 
OmM KC1, 1. 5mM MgCl 2 ^ft4 0 
PCR^ftd 9 4°CT'l 0fWffl<OT4*—f-**- s 5 
5TX*3 0#f*1OT~-/K 7 2 - CT3 0WH<0ff*R 
JC& 1 iM U 3 5lM ?;VEJES-£?fco RJEiK 

V "I R8" coZtL^tifr^mmZiifznNAMfrZy 
;^A>HiRL. TA?n-^y^7h (In Vitrogen 

tt) tffl^75xsh'pcRTMi n^y^p-^y 
^tfc. mt>titi7v*->coimmm* 373s dn 

Ay-;xyt- (AB I :|fc) Srffl^T^Lfc. "r? 

fflfflJIft*^* DNA7-*^, — J5u " I R 8 " 
**^^n-^K;iaffiW»9 1 2 t^3*i£«3ffia#l£ 
flt^DNAV^^^tltl^o 

[0033] [»m 5 ] nun 1 *m ** u p« "a >-b 

tfU'VBitf "IR8" KftSKLftDNAS-jBkl 
BBy»J«#l 7 fcEfl[#*l 8WR3*i*i»!l*#o 
^Urfif^W H^7?>fv-i:U PCRWTD 
NAV— *-K**"r6DNABffr*liiHLfc. PCR 
HGe ne Amp 9 6 0 0 ^X^fA (ABIft) LT 
ff^Tto RJE»2 0ju l*fcH41 Ong DNA, 0. 
2units Amp 1 iTaq (AB I it) , 4nm 
o 1 e d NTP , 4pmo 1 e 75^f7- (BB5!l# 
^17), 4pmole (1BM#^ 1 

8), 10 mM Tris-Hcl (pH8. 3), 5 
OmM KC1, 1. 5mM MgCl 2 tf*iJlS, 
PCR*fH4s 9 4°Cei OfMffl^f^*-^*—. 5 
5 °CT 3 0 »Rk0 T „ 7 2W30 SHSkOffSR 



V "IR8" ^^n^ii*^*"HSfutDNABf^-S:y 
;1^£>EIIRU TA?n--^yb (In Vitrogen 
tt) »75XSKpCRTMI I izy-7?u——> 
?Lfz 0 %&1xfc9ri~y<wiSE&m* 3 7 3 s dn 

Ay-^iyf- (AB I ft) fcJHWCStfetfc. "3 
)KEJlIS*tS D N A7-*-#, — " I R 8 " 

^rr& d n a*?— #-*%**ro vt. 

[0 0 34] [HttM6] Rf-l£^-f*q a n«fcL 
Ts "IR8" t3XX/ "MHR1 8" Sr. 
lW«i^U "3i/b^U" fcitX "MHA23" 
Srffl^Tt. " M H A 2 3 " te "MHR18" £ 

3EEl/C**JfcF lfffflB "MH2 0 0 3" SrffllrVfc. 
TflWLft "IR8" t "MHR18" <9iH£W4« 
tt*t!t(Rf-l/Rf-l)s "3^b^U"fc 
±V"MHA2 3" (Oafifili^tt^IT (rf- 
1/rf-l), "MH2003" <9»g- : F«»4'Vru 
1TC (Rf-l/rf-1) £*Utf>J«3fc&> 
£> s Lichtenstein &; Draper ((1985) DNA cloning vo 
1.3 Practical approach, pp. 67-119, IRL Press, Ox 
ford) <D*jfefc:«V\ CTAB^tCioTDNASrtttB 
Lfc. fflfflUSDNAfcafflfcLT. R59#*3fcKM 
#^4 Tss-r^fcJfro* u =Or ? V** H *-acor 

U PCRfcioTBWf 1 *fc»4KW#92T 
^DNAV-*-Cft*tJDNABrfrS:*SL3t. 
P C R«G eneAmp9600 yXf^ (ABI#) 
fflUff^Jto M20AtlWil0ng DN 
A, 0. 2units Amp 1 iTaq ( AB I 
tt) , 4 nmo 1 e d NTP , 8pmo 1 e T5^f 
lOmM Tris-Hcl ( P H8. 3), 5 
OmM KC1, 1. 5mM M g C 1 2 3&**4*l£ . 
PCRtttfi, 9 4XTC1 O^O-rV s 6 

0°Ct>3 0*M»Or--/K 7 2°CT3 OSWHkOffftK 

SlXr^n-X^TiWLfc. ffl^J##3tffi?iJ# 
^4T*^r9-fv-^ffl^*)-y:7t^t(i. "3 5/ 
b#LT s "MTA2 3" fcitf "MH2 0 0 3" 
^3 0 6 bptODNABfJWiBiHStt. "IR8" fc 
"MTR 1 8" 3^fe{4bNABffrl4*B(13*l** a ofc 0 

^b^z^Wi. R f - 1 "IR8" N "MT 

R18t5«ttX "MH2 0 0 3" i^fe^l 60b P OT 
NAifit^±S«$tl. Rf-USpfc^ "r?5/b^ 
U" tSctV "MHA2 3 " 3^feDNABfW4ifflBS3h.* 
^o?t 0 f^^s cT^DNAV-^-tCi^TRf - 
1 izKth ft tt^^M (Rf-l/Rf-l). SlSft* 
(rf-l/rf-1) fcj;t>XfnI (Rf - 1 
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/rf-l)(03 «W<03te^**»SiJT# Sit #^ 

R f — 1 £J^fr5a»£TOrC£>fc. 
[0035] [H»J7 3 SBt0|6£lB»«>. " I R 
8" , "MHR18" s "r?i/b^U" v "MHA2 
3" tSitX "MH2003" *>fetttBL3tDNA*PC 
RCDMSh LTfflW DNA7-*-fci*tSDNA 
BrJifcilHBU;. SiffiUfcDNAfcfljMi: l/C» ffi?r|« 
#9 fc @E?iJ#^ 1 0 •C^Emfto* U ^5 9 

iE^JS-g- 8 DNA7-^-t ft *-f £ D N A Bf 

SrWMt^o PCRIiGeneAm P 9600yXfA 
(ABItt)*flefflLTlTo7t. SOEM2 Oix 1 ftfcte 1 0 
ng DNA, 0. 2units Amp 1 iTaq(AB 
Itt) , 4 nm o 1 e d NT P ,4pmole pri 
m e r ( IS?'J#-§- 9), 4pmole primer 

10), 10 mM Tris-Hcl (pH 
8. 3), 50mM KC 1 , 1. 5mM MgCl 2 
flh . P C R3km± . 9 4 "Cf 1 0 SlSO-r -f * 
-f-v — . 5 5"CT'3 0#ra«OT— — /K 7 2°CT"3 0 
fWffloWaKJfcfc 1->M U 3 5iM 
ft. KMBS^DNABffr*fWI»B*Dde ITW 

V> "n^b^U" "MHA2 3° til 118b P t 
2 68b P c0 2*Oif)t^ttJ$tL. Rf-l*tO 
"IR8" t "MHR18" T'{i3 8 6bp<0Bff>i-*n 

H2 0 0 3" T1±l 18b p.. 268bpfciy'386 
bp<^)33|E<OBr>i-3&«ttajSilJt. ^**>*>. ZCOD N A 
V-^-fcioTRf-l^W^Sfttt*^ (Rf- 
1/Rf-l) . «tt*tl (rf-l/rf-l)U 
i^XfoI (Rf-l/rf-1) coSW&eMixr? 

coo36] Lmmm8 ] sanefe " i r 

8", "MHR18" , "3yt*'J" s "MHA 2 
3" 4J±t/ "MH2 0 03" i»6»HJbfcDNA* PC 
RWmSLt LXm^K DNA7-*-fc4*«DNA 
Brtf-fciWIUt. ttffit^DNASr^t LT. E*J# 
-§■ 1 7 t@e?ij#-^ 1 8T-^ia?iJ2r»'Ojf U ^ ? I*-* 
WfrTJl-v—b U PCRtJ:oTiJj#fl5i: 

CRiiGe n e Amp 9 6 OOyXfA (ABIft) £ 
ffifflLTfi=-??t. 0 At 1 ft fcii 1 0 n g DN 

A, 0. 2units Ampl iTaq (ABI 
ft) , 4nmol e dNTP, 4pmole T=y^ 
V— (K^JS-f-1 7) , 4pmo 1 e 7°5-fV- (K 
5!l#*§- 18), lOmM Tris-Hcl ( p H 8 . 
3) , 50mM KC1, 1. 5mM MgCl,*% 



5 5°Cf'3 0#rac7)T--;K 7 2'Ct3 0W 
Jt„ tii|@StL7 , iDNAi)fj= 1 *»#*Pvu I ITffiJi 

U l%T#n-x^C#iiL£:. Rf-USo 
"I R8" b "MHR 1 8" T141 0 8bp b 3 1 3 b 
P<0 2*<oBrft-*««taJSits R f - 1 £J*fc=3rv* "a 

i/h*'J" t "MHA2 3" T144 2 1 bpCOKWl 
H2003" t(il08bp. 313bpfcJ;y'421 

bp^s^com^mta^titz. -t^hh. :©dna 

v-*-fcj:oTR f - 1 tBffSfttt**! (Rf- 
1/Rf-l ) s *1t*tl ( rf-l/rf-1) 
i^fol (Rf-l/rf-1 ) tfD3«»7)«fS-? 

[0037] [HS&ffl 9 ] BE?lJ#^ 1 1 IE?ij#-^ 2 . IB 
^J#^-7fcI^JS-^8 s Eft*91 1 fcKfll#*l 2t5 
£ZfB&$&*} 1 5 b ffi?IJ#-Sf 1 6 T^ftS , DNA7 

-ij-b R f - 1 fcoa^WBEK, mf\,z.\WM\%*\k 
5£Lft. Rf-Ufif^)CMS^Tft|, "MTC 
-1 OA" tRf-l£J$o "MTC-1 OR" 
ztihii. "##6 5#" (c-fyf-f*8<o "Ch 

insurah Boro I I " £ML3£lEbT#£> 

tifcmm9m&=?%mx'$>2>. "mtc-ioa- 

MbL, ZtltZ "MTC- 1 OR" ^3effiltFiIl 

»6*UfcFl«9flS»fc "MTC-1 OA" 
fcSSBU 3 0 0»B 1 F 1 "MTC 

-ioA" liBTmcommm^-rhmimmmmmm 

l &pmX'h^X\ "MTC-1 OA" b "MTC-1 
OR" (OF 1 X'im&TWR f - 1 <Vtm<7)*ifiJE%liZ 
SB**-*, -ttcbh. FlcVlffii* "MTC-1 OA" 
£ML3GRLxnt>ti& B1F1 coitfe^Sfi^T R f 
-1/rf-l <?y\-TT3b%:&<, 3 0 0«#tf);K!|Wfc&» 
Wteiner ^cO^jS ( (1995) Nuleic Acid Resar 
ch 13:2569-2570) Cfot, D N A^ffilfcai L£„ H 
MM 6 d» 8 fcE«<0**T, PCRtioTD 
NA7- &mi&L. #DNA7-^-«A7-y5- 
M*ffL^„ MtLODNAV-^-ttJV>Tt. WtfL-Tt 
■£X<F>WfcX* "MTC-1 OA" ^cr,j-s9-ytmia 
Ztiti. — ^r, "MTC - 1 or" i*®A7-yti 

LTii. R?iJ#f-l fciMff2<ODNA7-*-t 
{4. 3 0 0lft*3lftt "MTC-1 OR" ft*Ws° 

9->timta^ titefr ~> ti 0 iBifcifc:. ia5'j#-t7i:ie?ij 

ff8i?)DNA7-*-TI±3 0 Oiifrftgfflft:, IS^J 
lit BE?lJ#-^ 1 2 tf)D N A V— A— 1*{4 3001 
M15 BB?iJ#^- 1 5 t IE5!l#-^ 1 6WDNA7 
-#-T«:l 8 0ffl*ft 7W*T "MTC - 1 OR" ft 

*«M-^-y^|±}§ti»^^„ BP*>. itit "MT 
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C — 1 OR" &McOJ*? — >&&liiZtl%fr^tzmikT 
14. #DNA7^i:Rf - 1 fc<OlBT*f*;i#£fc 
tzZblZ^&o ^tl^c^m^jtlz^ KosambicO 
tmSC ((1944)Ann Eugen 12:172-175) {C±r>T, #D 

NA7^-k R f — l «tt/iteWBE«t 
fcttHLfc. EW#9lfcE#J#»2<0DNAV-;&- 
k R f ™ 1 k (Vmlimmte 1 . OcM+0. 18c 
M . K9f#9 7 k ffi^J## 8 <7)D N A - 1 U 3 . 

OcM+0. 32c ffiJB#f - 1 1 kmm^ 120) 
DNA~?-fi-kl±5 . OcM+1, 3cM. ffi?ij#*t 
1 5tl?![#f 1 6^DNA7-*-tli3. 9cM± 
1. 4 8cMT$>&Zkifimt>frb%^*:. 
WfiRfcoWCtt. EW#f-l 5i:KW##l 60DNA 
V-#-#*ffi<OD NA7 — ij^k R f - 1 £^T*i£ffl"J 

mm^ : i 

Efll^SS : 2 3 7 1 
«COft : 2*SI 

h^a^- : wmot 

W$ l l<?)WM : genomic DNA 



[0038] 

fise^ (Rf-i) coififttfiat-^asoftfttto 

DNA7-*-«?il§ 0 *«W^t«tt<0DNA 
P C Rti JRf-l <5oateT^col5SSOfc:*iJ 
ffl-T £ £ t T\ 4 **> R f - 1 *>«B»rca * «« 

[0039] i««MHioSrftfe:J: OiMtHltlME*^* 

[0040] 

[IMS] 
[0041] 



dfe^^S :Oryza sativa 



L. 



CAAGCAGTTT 
GTAGGGATCT 
CATGGTGGGG 
CGCCAAGGCG 
TGTCGGCAAG 
CGTGCTGTTT 
CACGCTGTTC 
GCGCGAGAAG 
TGGTTCCAGC 
ATGGCGCAAA 
TATCTGAAGA 
GTGTATTGCT 
TTGCATACAG 
CTTGGGTAGG 
ACTTTGCCAT 
ATCAGGACCT 
GAAAGAGAAG 
AAAGCAGCTC 
CACACAATCT 
AGAAGCGCCT 
AGGATGTAGC 
CAAGCGGGGT 
GATAGCAACG 
AAAATTAGGC 
TGGAATTACA 



GGTTTGAAAG 
GTAATAGCGG 
AAGGAATTGG 
ACGCTGAGGG 
CGCGTCATCT 
GATCACCTGA 
GGGCCCATGC 
GACCCAGCTC 
CAAGGACACT 
AGGCACACGC 
TCATGTGCTG 
MAGGATGTT 
GTTATGGGAA 
ACAGGATGGC 
TGTCAACTTC 
TCCTATCTCT 
AAAGAAGTCA 
CGCCCATGAC 
TCAAGTTGGC 
TGCTGCTGAG 
TACCTTGCTC 
AAGTTATTTC 
CATGACATGC 
ATTTGACTAA 
GTTCTCACAA 



CAAATTTGGG 
AAAAAGGAGG 
TGGTGAGAAA 
AGGTCCGGCA 
TCTTCTGCAC 
AGGGGAACCT 
CATGGCCGTT 
TTGCTGGACT 
GAAGTGACTT 
CGTGGTGCAA 
TCAAACCAAA 
GTTTCGGATT 
GCTAGCAAAG 
TCCCATGGCT 
TCTTATACAA 
GCTGGATCTT 
TTTTCAGATC 
AATAGCCAAG 
CTCTTATCCA 
AAAGCTTGTG 
AACTGCAAGA 
AAACATTCTT 
TTAGCATTTC 
TTTCCATTCA 
ACCAGGGATT 



GGATTATTAT 
AGCTTCGGTG 
GAACGGCCCC 
GAATGGGCAC 
CATCTGCCTC 
GCACTCCCGG 
CAACGACGGC 
CGAGCTCGCA 
CGAGGTTGAG 
ATGCGCATGG 
GTGGAACTGA 
TGCCTGTGCA 
GAAGTAAAAA 
TGGATGAGTG 
TTGAGTTGGG 
TCTTCGTGAT 
AAGAAGCATC 
CTATCATAAC 
CCAAATCTAT 
ATATTTGTGG 
CAGGAAATCT 
TGCCTTTGCA 
TCACAGATAA 
TTAGTTATGG 
CCAAACCGTA 



TTTTTTGGTG 
GTGAATTGAG 
GTGGACATCC 
ACCTACGTTG 
ACCGAGTGCT 
CGCTACGCGG 
GTGCTCTTCT 
GAACACCAGA 
AGATGATTCT 
TAATGGTAGA 
CGGTCCCCTC 
TCTTTTGGGA 
GATTAGCAAG 
TGACACCTAT 
CAGGAAGTGG 
TGATGATGCT 
TTCAGAGGAG 
AGGTTCCCCG 
GAGGAGGGAG 
GCGACCAATG 
AGCCTGCAGC 
GTTTCTTAGT 
AT AAATT AAA 
TAACTTCTTC 
TAATGCAAAG 



GGAAATTTGA 
GGGGTTTCTC 
GCGAGATTGC 
AGCTCCGCCG 
TCAGCGACAC 
AGGCTAAGGT 
TCAACAACTC 
GAGCTGGCTC 
AGCTCTCGCA 
ACTGCTTCTG 
GTTATTCCTA 
TATGGAAATA 
ATCTGGTGTG 
GAGCAATCTG 
TCTTCTGATG 
GGACACCGTG 
TCGAATGAGC 1020 
ACAGGTACTT 1080 
TTGCGTAAGC 1140 
CTTCTTGAAA 1200 
AGTAGAAACT 1260 
ATTTCTTGAA 1320 
GCAAACCTAA 1380 
ACTGTTGTAA 1440 
TGGTTGAATT 1500 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
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CATTTCAAGC AAAACATAGA CAGTGTATAG TTTCTTCTTT AAAAATTTGT AGTATTCTGC 1560 

TGCAACCTCC AATGACTTTG TACGGCTAAT TTTGCAGGCA TTTCATTTGT TTCACACTTC 1620 

TTGCCTTGTG CACTGGACTA TTTTATGCCA ATATGAGATG CTAGCAGACA AAATTGCAAG 1680 

CAAGGGAAAA AGCAATCGAG GAAGAAAGGC AAAAAATGCA CCTAAGAAAA TAACATCCAT 1740 

CCTTTGCCCA GAATGCCAGG GTACTGGAAT CCATGTTGAG GGAGATGAAC TGGAAAAACC 1800 

AACCATTTCT TTATCTGAGG TTCAGACTTC AGAGTGCTAT TCTTCGCTGC TACTTTTCTT 1860 

TAACTGGACC TGCTTCAATT ATTTGTTGTG TTAAGTAATT GTCGACATCC TTAATTTTAG 1920 

ATCCGTATCG CAGATGTTTC GCTATAAGCT GAAAGCCATT GAAGCACACA AAGCATGGAT 1980 

GAAGAGCCCT GAGGTGCTTG AGAACTGTTC CACTGGACTT CATTTCCCTG CAGAGCAAAT 2040 

AGAGAACTCT GAGGTAGCTT CATAGGCTAG CATAATTAAT ACCCATTTTG TTTTGGATTA 2100 

AACGCGTGAT TGATCGAACC AACTTTTTTG CAGGAGCAGG TGATTCCACT GAAGTCGGTT 2160 

GCTTTCTATG CAGCTGACGG GTGAGATGTC CTGCTAAGGC CATGGACCGT GCCTCGTCGC 2220 

TGCCAGAAAC GAGAGGGATT CTGCCAGGGA CGTTGTAAAT TTACTAGAGC AGCTGTAAAT 2280 

AAGCTTGCTT GACGATACTG TTAGAGATGC TGACAGTGTA GTTCGCTTCG GTTTAGCCTG 2340 

TAATTGCGTT GTACCTATGT TTCTCACTGC T 2371 

[0042] 

KW#* : 2 
Wffl<n&% : 2 3 74 

mmvm : mm 
b*°oy- -.mm 

Mi^lCOMW, '• genomic DNA 
MS : 

^fe^4=i : O r y z a sativa L. 

mn : 

CAAGCAGTTT GGTTTGAAAG CAAATTTGGG GGATTATTAT TTTTTTGGTG GGAAATTTGA 60 
GTAGGGATCT GTAATAGCGG AAAAAGGAGG AGCTTCGGTG GTGAATTGAG GGGGTTTCTC 120 
CATGGTGGGG AAGGAATTGG TGGTGAGAAA GAACGGCCCC GTGGACATCC GCGAGATTGC 180 
CGCCAAGGCG ACGCTGAGGG AGGTCCGGCA GAATGGGCAC ACCTACGTTG AGCTCCGCCG 240 
TGTCGGCAAG CGCGTCATCT TCTTCTGCAC CATCTGCCTC ACCGAGTGCT TCAGCGACAC 300 
CGTGCTGTTT GATCACCTGA AGGGGAACCT GCACTCCCGG CGCTACGCGG AGGCTAAGGT 360 
CACGCTGTTC GGGCCCATGC CATGGCCGTT CAACGACGGC GTGCTCTTCT TCAACAACTC 420 
GCGCGAGAAG GACCCAGCTC TTGCTGGACT CGAGCTCGCA GAACACCAGA GAGCTGGCTC 480 
TGGTTCCAGC GAACGACACT GAAGTGACTT CGAGGTTGAG AGATGATTCT AGCTCTCGCA 540 
ATGGCGCAAA AGGCACACGC CGTGGTGCAA ATGCGCATGG TAATGGTAGA ACTGCTTCTG 600 
TATCTGAAGA TCATGTGCTG TCAAACCAAA GTGGAACTGA CGGTCCTCTC GTTATTCCTA 660 
GTGTATTGCT AAAGGATGTT GTTTCGGATT TGCCTGTGCA TCTTTTGGGA TATGGAAATA 720 
TTGCATACAG GTTATGGGAA GCTAGCAAAG GAAGTAAAAA GATTAGCAAG ATCTGGTGTG 780 
CTTGGGTAGG ACAGGATGGC TCCCATGGCT TGGATGAGTG TGACACCTAT GAGCAATCTG 840 
ACTTTGCCAT TGTCAACTTC TCTTATACAA TTGAGTTGGG CAGGAAGTGG TCTTCTGATG 900 
ATCAGGACCT TCCTATCTCT GCTGGATCTT TCTTCGTGAT TGATGATGCT GGACACCGTG 960 
GAAAGAGAAG AAAGAAGTCA TTTTCAGATC AAGAAGCATC TTCAGAGGAG TCGAATGAGC 1020 
AAAGCAGCTC CGCCCATGAC AATAGCCAAG CTATCATAAC AGGTTCCCCG ACAGGTACTT 1080 
CACACAATCT TCAAGTTGGC CTCTTATCCA CCAAATCTAT GAGGAGGGAG TTGCGTAAGC 1140 
AGAAGCGCCT TGCTGCTGAG AAAGCTTGTG ATATTTGTGG GCGACCAATG CTTCTTGAAA 1200 
AGGATGTAGC TACCTTGCTC AACTGCAAGA CAGGAAATCT AGCCTGCAGC AGTAGAAACF 1260 
CAAGCGGGGT AAGTTATTTC AAACATTCTT TGCCTTTGCA GTTTCTTAGT ATTTCTTGAA 1320 
GATAGCAACG CATGACATGC TTAGCATTTC TCACAGATAA AT AA ATT AAA GCAAACCTAA 1380 
AAAATTAGGC ATTTGACTAA TTTCCATTCA TTAGTTATGG TAACTTCTTC ATTGTTGTAA 1440 
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TGGAATTACA GTTCTCACAA ACCAGGGATT CCAAACCGTA TAATGCAAAG TGGTTGAATT 1500 
CATTTCAAGC AAAACATAGA CAGTGTATAG TTTCTTCTTT AAAAATTTGT AGTATTCTGC 1560 
TGCAACCTCC AATGACTTTG TACGGCTAAT TTTGCAGGCA TTTCATTTGT TTCACACTTC 1620 
TTGCCTTGTG CACTGGACTA TTTTACGCCA ATATGAGATG CTAGCAGACA AAATTGCAAG 1680 
CAAGGGAAAA AGCAATCGAG GAAGAAAGGC AAAMATGCA CCTAAGAAAA TAACATCCAT 1740 
CCTTTGCCCA GAATGCCAGG GTACTGGAAT CCATGTTGAG GGAGATGAAC TGGAAAAACC 1800 
AACCATTTCT TTATCTGAGG TTCAGACTTC AGAGTGCTAT TCTTCGCTGC TACTTTTCTT 1860 
TAACTGGACC TGCTTCAATT ATTTGTTGTG TTAAGTAATT GTCGACATCC TTAATTTTAG 1920 
ATCCATATCG CAGATGTTTC GCTATAAGCT GAAAGCCATT GAAGCACACA AAGCATGGAT 1980 
GAAGAGCCCT GAGGTGCTTG AGAACTGTTC CACTGGACTT CATTTCCCTG CAGAGCAAAT 2040 
AGAGAACTCT GAGGTAGCTT CATAGGCTAG CATAATTAAT ACCCATTTTG TTTTGGATTA 2100 
AACGCGTGAT TGATCGAACC AACTCTTTTG CAGGAGCAGG AGGTGATTCC ACTGAAGTCG 2160 
GTTGCTTTCT ATGCAGCTGA CGGGTGAGAT GTCCTGCTAA GGCCATGGAC CGTGCCTCGT 2220 
CGCTGCCAGA AACGAGAGGG ATTCTGCCAG GGACGTTGTA AATTTACTAG AGCAGCTGTA 2280 
AATAAGCTTG CTTGACGATA CTGTTAGAGA TGCTGACAGT GTAGTTCGCT TCGGTTTAGC 2340 
CTGTAATTGC GTTGTACCTA TGTTTCTCAC TGCT 2374 



mm^ : 7 

Ifi5lj<7)*£ : 6 1 5 

MWcom : mm 

mcom : 2*41 

12^(1 WffltSI ■ genomic DNA 

mm : 

^M%t :Oryza sativa L. 
W3\ : 

GCAGGGATAG GATTTGTATG GTTGGTGGGT GCTCATAGCC TCATCCTTTG TTTAGACCAT 60 

TAATTCCCCT CTGCTTGATC CAGTGTACAT CCATGGGTTA GGACAGATTA GTTACTCAGT 120 

TAATTAAGTG TGAGACTGGA AAAAAATATC TGACGGCAGT TTTATAAGTT GAGTGATTGA 180 

ACTAGTGAAA GTTCAGTTAA CTGTCAACGG CTGTAGATTT GGGATGGCAG ACTGTTCTGA 240 

GTCAAAATGA AGCTTTTACT GTGCGTGGTT ACCAGGTGCA GTAAAATAAT TTCAGATCTA 300 

ATCGCAGTAA AAAAAATGTA GTACTATATG TTAAGACGAG ATTGGTCGGT CAAAATCTAT 360 

CTGGCCCTTT ACATCTCCCA AATGTTACCT CAGTTGCAGG TGGTAAAAAA AAATCACTCG 420 



[0043] mtm^- : 3 

: 1 7 

mncom. ■. mm 
&mwi ■. i *m 

wmoma. ■ immm ^dna 

EM : 

TGGCTCTGGT TCCAGCC 17 
[0044] I2?"J#^ : 4 
la^JO*^ : 2 0 

mvkvm ■. mm 
mcom. i*a 

mmcomm. ■■ immm -^j&dna 
mm-. 

CACACCAGAT CTTGCTAATC 20 

[0045] nmm^ ■. 5 



mmvMz : 2 2 
mnwm ■. mm 
m<m. •■ 1 *«s 
t^o>;- : warn 
nm^mm. ■. immm ^dna 
mm : 

GGAGGCTAAG GTCACGCTGT TC 22 

[0046] : 6 

I2?|JCD*§ : 1 8 

mmnw : mm 

wfflwms. ■■ m<r>mm -j^dna 

GTCACTTCAG TGTCGTTC 18 
[0047] 
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TTTCACGTGA TGTCGGCAGA TCATGGACCA TGTCTCAAAT GCTGAAACTC TGAACAATCA 480 
ACAAAAAAAT CCAACCAGAT GAGCTGTGCA ACTGATAATT GATCATCACA CTATTTGCAA 540 
CTCATCTTCA TGTAGATGGA CTTCAATCCC GAAGAAATAA TGACAGCAAA ATGCTGCGAT 600 



ffi5lJ#^ : 8 
K0J0>£3 : 6 1 0 

mfflem : mm 

@E?'J?)«31 : genomic DNA 
iB«: 

dfefrfe :Oryza sativa L. 
tt«:p a pf'IR8" 

GCAGGGATAG GATTTGTATG GTTGGTGGGT GCTCATAGCC TCATCCTTTG TTTAGACCAT 60 

TAATTCCCCT CTGCTTGATC CAGTGTACAT CCATGGGTTA GGACAGATTA GTTAGTTAAT 120 

TAAGTGTGAG ACTGGAAAAA AATATCTGAC GGCAGTTTTA TAAGTTGAGT GATTGAACTA 180 

GTGAAAGTTC AGTTAACTGT CAACGGCTGT AGATTTGGGA TGGCAGACTG TTCTGAGTCA 240 

AAATGAAGCT TTTACTGTGC GTGGTTACCA GGTGCAGTAA AATAATTTCA GATCTAATCG 300 

CAGTAAAAAA ATGTAGTACT ATATGTTAAG ACGAGATTGG TCGGTCAAAA TCTATCTGGC 360 

CCTTTACATC TCCCAAATGT TACCTCAGTT GCAGGTGGTA AAAAAAAATC ACTCGTTTCA 420 

CGTGATGTCG GCAGATCATG GACCATGTCT CAAATGCTGA AACTCTGAAC AATCAACAAA 480 

AAAATCCAAC CAGATGAGCT GTGCAACTGA TAATTGATCA TCACACTATT TGCAACTCAT 540 

CTTCATGTAG ATGGACTTCA ATCCCGAAGA AATAATGACA GCAAAATGCT GCGATCTGAG 600 

AAAGGGATGG 610 



: 1 1 
mmcOfkZ : 57 6 

mmrtst : mm 
h*oy- : mmvt 

Ml¥l<OWM : genomic DNA 

:Oryza sativa L. 

wm : 

GCGGCCGCTC CGGGAAGTCG AGCGAGTAGA CGCCCCTGAC GCCGTACGCG TCGGCGAGCC 60 
GCAGCGGCGT CTCTGGCGGT GTGAAGGACA GCCCGTTCAG CGTCGCGCGG CGCCGCCCGT 120 
TGATCGTCAC CGGCGCCGTG CTCCGCAGCA GGTACGCCTG CGTCACGTTG ATCGACGAGT 180 
ACCTGAACGA TCCCTGTGGG TTCGGCCTCG CCGCTCCGGC ACTCAGGTTC CACCTGCCCA 240 
ATGCAAAAAA CCAAAACCCA AAAGCTTAAT GCGAATAATA CATCATTCCA CGTATTTAAA 300 



CTGAGAAAGG GATGG 



615 



[0048] 



[0049] S^J^ : 9 
E?!l<0«S : 2 4 

mmm : mm 
1*11 

bm^wh : {fccomm -&jsdna 
mm: 

GCAGGGATAG GATTTGTATG GTTG 24 
[00 50] ffi5(#*§- : 1 0 



BS?'J<0«£ : 2 2 
KM : 

GAGGTAACAT TTGGGAGATG TAAAG 25 
[005 1] 
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AAAATAATTT ATAGGTAAAA TTTTTATAAT GTATTTTAGC GACGTAAATG TCAATGCTGA 360 

GAAATAAACG ATAATACTTT AAATGAAGTT CTAAAATTTA AATTTTGGCA TCGGTTGATG 420 

TTGGATAAAG AAAACGATGG AGGCTAGTAA TTTTTCTTCT TTTTTAAGTA TCTAGATTGT 480 

CATATATTGA ATTTTTCAGT TTTTCATCCC TTTGAGGACA ATCCAACTAT TATTTTTCCT 540 



mtm^ : 1 2 

ffi?*J<?)*$ : 5 7 6 

w<i<vm : mm 
mcom: 2 2MB 

M&ltOMM : genomic DNA 

: O r y z a sativa L. 
tt^:f n l"IR8" 

mm : 

GCGGCCGCTC CGGGAAGTCG AGCGAGTAGA CGCCCCTGAC GCCGTACGCG TCGGCGAGCC 60 

GCAGCGGCGT CTCTGGCGGT GTGAAGGACA GCCCGTTCAG CGTCGCGCGG CGCCGCCCGT 120 

TGATCGTCAC CGGCGCCGTG CTCCGCAGCA GGTACGCCTG CGTCACGTTG ATCGACGAGT 180 

ACCTGAACGA TCCCTGTGGG TTCGGCCTCG CCGCTCCGGC ACTCAGGTTC CACCTGCCCA 240 

ATGCAAAAAA CCAAAACCCA AAATCTTAAT GCGAATAATA CATCATTCCA CGTATTTTAA 300 

AAAATAATTT ATAGGTAAAA TTTTTATAAT GTATTTTAGC GACGTAAATG TCAATGCTGA 360 

GAAATAAACG ATAATGCTTT AAATGAAGTT CTAAAATTTA AATTTTGGCA GCGGTTGATG 420 

TTGGATAAAG AAAACGATGG AGGCTAGTAA TTTTTCTTCT TTTTTAAGTA TCCAGATTGT 480 

CATATATTGA ATTTTTCAGT TTTTTATCCC TTTGAGGACA ATCCAACTAT TATTTTTCCT 540 

TTTCTATGTA AAAGGTTGAA CAACATATTC AAACAT 576 



EW#9- : 1 5 
KWtf>*8 : 4 2 1 

mmcom - mm 

mcom: 2*0 
M^l^OMM : genomic DNA 

mm : 

4t$3^ rOryza sativa L. 
W3\ : 

TGCTTGATGC ACTATTGACT TGT AAACAT A AATGGTCTGT TCGTTGCAAC TTTTGTGCAG 60 
CTGCGCAGTT GTAGCTGCTA CAGTGACTAT ATTGCTTCTA TGTTGTAGCT GCTGCTGCAG 120 
CAAGCTGCAC CGAACAGGAT CAAAAGTAAA CGACGAGGGC ATTTAGAAGG AGAGGAATTG 180 
TATTTGTTCC TGGTATTTAA TTTTTAAATT TGTGGTCGGA AGTTTCGGAA GAAAAAATGT 240 
GCTCATGAGT GATTATTGGC TCTGAACACC AACCTCTCTT TTCGTTGATT CCTTCTGAAG 300 



TTTCTATGTA AAAGGTTGAA CAACATATTC AAACAT 



576 



[00 52] 



[00 53] I^'J## : 1 3 
ffi#[tf>S§ : 2 2 

m^m : mm 

KM : 

TCGACGAGTA CCTGAACGAT CC \ 
[0054] SM»9 : 1 4 



22 



1B?|J^§ : 2 2 
EW : 

TTGGATTGTC CTCAAAGGGA TG 22 
[00 5 5] 
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TGTTGGGTGT TGGGACACGA TGCTGCCGCC GACACGACAC CGGGTTCCAC AATACACTAA 360 
TCTACTCGCG ACACCTTCAT TGAACTGCAT ATAATTATTT AGAAAGTCCA TTAACACATC 420 



: 1 6 
ie?ij«*§ : 4 2 1 

mmom ■. mm 
mom-. 2*m 

m^lCOMM ■■ genomic DNA 

£M$%3 : Oryza sativa L. 
I R8" 

TGCTTGATGC ACTATTGACT TGTAAACATA AATGGTCTGT TCGTTGCAAC TTTTGTGCAG 60 

CTGCGCAGTT GTAGCTGCTA CAGTGACTAT ATTGCTTCTA TGTTGCAGCT GCTGCTGCAG 120 

CAAGCTGCAC CGAACAGGAT CAAAAGTAGA CGACGAGGGC ATTTAGAAGG AGAGGAATTG 180 

TATTTGTTCC CGGTATTTAA TTTTTAAATT TGTGGTCGGA AGTTTCGGAA GAAAAAATGT 240 

GCTCATGAGT GATTATTGGC TCTGAACACC AACCTCTCTT TTCGTTGATT CCTTCTGAAG 300 

TGTTGGGTGT TGGGACACGA TGCTGCCGCC GACACGACAC CGGGTTCCAC AATACACTAA 360 

TCTACTCGCG ACACCTTCAT TGAACTGCAT ATAATTATTT AGAAAGTCCA TTAACACATC 420 

T 421 



T 



421 



[00 56] 



[0057] mm^ : 1 7 

m now = mm 
mom : i 

mmomm : momm ^dna 
mm : 

AGATGTGTTA ATGGACTTTC TA 22 
[00 58] ffi?iJ#-5§- : 1 8 

mmo-gz : 2 2 
mmom ■. mm 
mom ■ i*n 

h*py- : mifAf. 

mmomm. ■. momm ^dna 
mm : 

AGATGTGTTA ATGGACTTTC TA 22 
[00 59] IE?"J#^ : 1 9 

mmo-^z : 2 2 

H'cOSc : 1*« 

mmomm-.momm ^mm 
mm •. 

CAAGCAGTTT GGTTTGAAAG CA 22 
[0060] ie?ij#^- : 2 0 

mmoMZ : 2 2 
mom ■ imm 



mm ■. 

AGTTGTTGAA GAAGAGCACG CC 22 

[0061] mm^ : 2 1 

BS?IJ<DA£ : 1 6 

mmom ■. mm 
mom : i #8 

K*ltf>SBB : ffio^K ^j£DNA 
HB^U : 

AGWGNAGWAN CAWAGG 16 
[0062] ffi?lJ## : 2 2 
ga?fJ<^*$ : 2 2 

ie?ij<7)M : mm 
mom i *is 
h^n^-- : mm. 
mmonm-.momm ^m>m 
mm 

CGTCATCTTC TTCTGCACCA TC 22 
[0063] IS?iJ## : 2 3 

mmom ■. 2 2 
mmom ■. mm 
mom : 1 #« 

la^icoaa : fffi^SBg ^dna 

GGAGGCTAAG GTCACGCTGT TC 22 



[0064] WWm% : 2 4 
ffi?'J«^§ : 2 2 

: mm 
m.<rm. ■. i*m 

S^iJcOfflMi : ffic7)^@g lirfiScDNA 
IBM : 

CGGCGTGCTC TTCTTCAACA AC 22 
[00 65] SyiJfHf- : 2 4 
IB?!l<D:ft£ : 2 1 

mmcom mm 
m<?>m : i*m 

ffi?ij<7)aa : flficoSEK "afi^DNA 

GCAGGGATAG GATTTGTATG G 21 
[0066] ia?lj## : 2 5 
ffifllOj&S : 2 1 

mmcom ■. mm 

CCATCCCTTT CTCAGATCGC A 21 



F^-A(##) 4B024 AA11 AA20 CA01 CA20 EA04 
HA11 

4B063 QA01 QA05 QA11 QQ04 QQ42 
QS16 QS25 QX10 
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[0067] ISfll#§- : 2 6 
: 2 1 

is^ijcom : mm 

«<0» : 1 

R*|£)&K : ftXDWm ^JSDNA 
IBM : 

GCGGCCGCTC CGGGAAGTCG 20 
[0068] mfflftr : 2 7 
nm<7)M:% : 2 3 

wm<mm : mm 
mm. ■ i *« 

@2?iJcO«a : fl&tfX&K 'afiicDNA 
BWI : 

ATGTTTGAAT ATGTTGTTCA AGG 23 
[0069] K*!l## : 2 8 
I2MOft§ : 2 2 

wm<m ■ mm 
rn.com. : i 

m\comm, ■■ mcotm ^j&dna 

IBM : 

TGCTTGATGC ACTATTGACT TG 22 



